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ATPOLLO APPLICATIONS " :
PROGRAM DIRECTIVE NO.
10 * Distribution | - FROM:

‘ _DIRECTOR;'SAA PROGK

of

SUBJECT: Interim AAP Program Criteria f01 Deflnltlon, Developnent and Test'

f AAP Hzrdware

I. PURPOSE :

-

"A. This Directive establlsheg'interlﬁ criteria to be used by the
. center Apollo Applications Program Offices in ueilnlLlon, develop

ment and test of AAP hardware,

are designed to ensure that:

o B:inThls Directive 2nd the formal program documents (see para. I1. A)

"1, development and test costs are held to a minimum consistent
- with crvew safety and the accomplishment of prlmary prOJram

’ 'Aand fllght mission ObJeCtlveS,

2. standard minimum requirements are 1mposed on definition and

" . ) developﬁent contrects.

11. SCOPE AXD APPLICABILITY:

A, This Dlrectlvc applies to erperlmenr hardware, new hardware and
modified Apollo hardware developed for the Apolle Applications
“Program, It is applicable to AAP Offices at Headquarters,
. centers and other center organizations whose activities are
e e i _directly supporting AAP. It will be replaced by the following

documents as sgon as they are issued.

T Experiment General Spgciflcation.‘ T6 be issued by MSF te be

placed on contracts by MSF centers as a standard for the
preparation of Contract End Itemm (CEI) Specifications for
vexperiment hardware deflnLtIO% aﬁa deveioonent test.

_*&ﬂ,*’

-2, -Apollo Applicarions Test Requirements Document (A&TR). To

-

be issued by the SAA Program Director to establish minimum
requirements for developnent/testing of AAP hardware.
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B. The criteria established in this Directive shall be applied to the
following definition and development phases:

1. For Experimcnt Hardware:

T R Dcflnltloﬁ Peqﬁ_rewans for MSFE B quroval The technical
~ -~ part of the Experiment Implementation Plan (LIP) shall be
identifiable as Preliminary Part I Contract End Item (CEI)
Specification. It shall be sufficient for mission compati-
bility review, The EIP (technical, schedule/resource and
management)} shall be the basis for official assignment of
‘experiment to Apolle Appllcatlons Program Office for hard-
ware developncnt. .

b, Dcvelopﬁevt Requirements after MSFER Approval. The Contract
" End Item (CEI) Specificacion (Parts I and 11) shall be the
basis .for experiment hardware design, development, fabrica-

tion, testing and operation. ’ | : C

Attachment T contains sample end products for experiment hard-
- wave ‘which results from applying the requirements defined above.

éﬂ'iFor New Hardw are and Modified Hardware:

a, Definition Requirements as Design Baseline., Each end item
shall be identified by a Part I CET Specification which
" - - defines the performance, preliminary design, development
: and test of the new or modlfled hardvare approprlate to the
~deE1n1L10n phase. - :

b. Develqpment Requirements as Hardware Baseline. Each end
item shall be identified by a Part II CEI Specification
which defines the final design (mostly drawings), fabrica-
tion methods, testing requirements, quality provisioens,
delivery provisions, and operation of flight configured
hardware appropriage to the development/operation phase,

b
t

L]
N S

I11. , PHILOSOPHY AND CRITERTA:
The AAP is to be conducted with maximum consideratfon of pexrformance,
cost aud schedule effectiveness. It is therefore essential that sys-
tems or elemcnts of systems shall be defined by systems engineering,
analysis which translates objectives of a system or its elcments into
‘contract end item requirements (59ec1f1cat10n covcrlng performance,

- design and test requirements) by: R T )
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s defining funcLlons and tthr relationships (o; flow : : T
diagrams) ' . : L Ct

. synthcsizing alternate approaches

i . optimizing trade-off studies in terms of properly weighted
: -performanca/cost[schcdulc effectivcness for major dccisions

« identifying the selected approach in terms of equ;pmcnt, e
facilities, personncl and data as requ1ren

. identifying testings to verify hardware performance

" In thiq actlvit) the following maJor eriteria shall be used in 1denhlfy-
ing pcrformance, d651ﬂ1, test and documcﬁLatlon requlrenents‘

&. Criteria Applicable in Defining Performance, Dcsign and Test .
Requirenents: '
1. Use existing resources, Maximum use shall be made of available
resources, {e.g., Apollo, Genini/othex Government Eac1;1tles,
-equipments, procedures, data and ‘personnel).

. 2, -Apply AAP hardware criticality categories. Peffbrmance, design
-and testing requirements shall be ectabLlshed in accordance wlth
AAP hardware criticality categories:

CAT 1 - Batdwgre, the failure of which_coulé affect crew safety.

CAT 2 - Hardware, the failure of which would result in not
méetino the primary objective of the-mission._

CAT 3 - Hardware which does not fall into the. above two
. categories, : . . "

@

‘Experiment and AAP peculiar hardware criticality categories shall be

- ——ddentified by cognizant SAA Program Manager, consistent with the AAP
missfon directives. The perfonnance, design and test specification
or requirements established should be most stringent for CAT 1 and 2
" hardware and less stringent for CAT 3 hardware. (It should be
recognized that hardware, the failure of which results in failure to
achieve a secondary mission objective, is categorized as CAT 3,)

- Experlments which are flown as secondary mission objectives, or

CAT 3 hardwere, ‘should have the following minimum regulrements:

* Failure and dcfect_repo;tiﬁg; analysis and control

s Appropriate testing as Identified in paragraph III.B.2
3. Prepere a specification for each cend item ovr each systerm which

contains many end Leeias . of hdrdware

— e
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a, Each spcc1flcatlon shall contaln the f0110w1n° two majox
sectlons°

4.

5.

6.

— - - e—

7.

(1) Performance a
face I&QU1erLnLS)

(2) Test requireme anquallt} assurance (agﬂlnst (1L above)

and design requ1remean (1nc1udino 1nter-

b, _The program, project and CEI specificapions shall be in

accordance, as applicable, with Exhibits I through VI of
KPC 500-1 on a&n added, deleted and modified basis and con-

strained by the reguirements specified herein,
formats as described in Exhibics
where practical,

Bimplified
TIT1 and IV shall be used
The xelationships of the program/project

specifications, Experiment General Specification, Experiment
or Carrier CEL Specification, and Interface Control Docu-

ment (ICD) are depicted in Attachment 2, -
" & typical ICD requirement is shown in Attachment 3.

A description of

(Con-

figuration manaﬁewent shall be deflned under separahe AAP

docuneag.)

Meximize equipment standardization.
.designed for multiple use where practical,

Commnon equipmeént shall be
Qualified Apollo

and other space program parts, asscmblics or =ubsystens shall

be used,
extent possible, consistent with trade-off studies,.
and/oxr program optimization shall be considered by

Modular add-on shall be designed to the maximum
Mission
grouping

related experiments or new hardware 1nto a' single item of hard-

ware whenever possible.

Simplify hardwére Enterfaces.

Experiment hardware shall be

designed to minimize physical and functional Interfaces with the
carrier hardware, consxstent with the IEQulLS of trade- off .

studlcs." -

Minfimize crew time,

' . $ . e s
Haerdware shall be designed to minimize

crew training and crew time resquirements, consistent with crew

safcty and vcnieving mission prlmdrj objectives,

4

Select the proper factors of safggi.

- Such factors chall be

specified for 211 hardware in the Part I GET Specification,

within the constraints of performanze and weight.

The con-

servative applications of safety factors, derating factors
and design marglns will permit design verification by analysis

and quality assurance,

. techniques, and will contribute to reduc1n0 the cost of tostlno

HASZ Frhapu 618 they + ..,: sy

T et e vy

PR, Iy d T Pty A MY 0017 5]

Somgi




— i e

»OFFICE OF MANKZD SPATE FLIGHT ha
[

* PROGRAMCIRECTIVE AL

ey = R

g .

8. Select materials in crew _quarters to insure crew safety
(incluulaw 5-Iv3 O*bltcl “orkshop, Airlock Module, Command
Module, Lunar Module, Multiple Docking Adapter) and asso-
ciated experiments should be sclected in accordance with:

. "a. Procedures and Requ1lemﬂnts for the Evaluatlon of Apollo
: Crew Bay Materials, MSC-A-D-66-3, :

b.” Crew B ay fon-metéllic Materials Statﬁs Report,
MSC-A-D-66~ 4. : ’ '

9. IdLnLify minimumn req_jremontq from NASA docunnnts, (G Bes NPC
N 250-1, NPC 200-2), 1t is uadesirable to specify an entire
R document on contract unless the entire document is applicable,
- © Omly the applicable paraoraph or its modlflcatlon shall be
specifled -

P .- 10. -Incorporate incentive contract provisions, Incentive provi-
~.sions shall be incorporated to effect savings in design, ’
; ; ) ‘testing and associated data requirements, Clear criteria in
P L terms of properly weighted performance, cost and schedule
shall be esLabllshed for evaluation, oo : -

11, Establish maintainahility criteria for design of new Cate-
gories 1 and 2 flight hardware. Analyze existing Categories
1 and 2 hardware for design changes to obtain In-flight main-
. tenance capability, Establish design requirement of replace-
able packaged subsystems for new Categories 1 and 2 hardware.

12. Review to maintain realistic requirements, Continuous reviews
shall be conducted to: (a) update performance and test require-
ments and equipment schedules as a result of knowledge galned
from earlier activities or flights, and (b) reduce unrealis-
tic requirements. Minimum formal reviews (PDR!s, CDR's, COFW's,
FACI's, DCR's, and FRR!s) are established in Apollo Program

- . Pirectives 6A, 7 and 8, as modlfied for AAP

- N

. ve Be Criterla App)icable in Defining Tcst'ﬁeé?iremcnts;

-1, Establlsh test program management which contains elements of
* +  fdentification, stetus and performance review/control, These
.elements are: - = ST o

-

"
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ELEMENTS 1TEMS POCUMENTS
IDENTIFICATION * Test required ¢ AP Test Requiremcnt:
o N eTest constraints Document (AATR) .
. : eTest conditions . Specifications
e Test hardware {(test requiremants)
¢ Test facilities ©Test plans -
¢« Test schedules * Test procedures
" ¢ Test results, etc. ¢« Test Teports
N : ) o Mission directives,
7 etc, C )
STATUS e Control milestones * SARP/PERT charts ~
. : ' » Procedure -and docu- .| ¢ Status reports
‘ment preparation e Failure reports
status s« Test schedules,
. ¢ Development test etc,
¥ status |
' ¢ Certification or .
qualification pro- :
gram status )
) ¢ Failure status, etc, - :
PERFORMANCE o Certification of e Mecting minutes and/
REVIEW/COV”ROL meeting specs., or reports on PDR's
“ plans and schedules " CDR's, FACI's,
¢ Corrective actions COFWis, DCR's, FKR's
(redesign, spec., and other test
schedule andfor reviews
testing changd) ¢ Corrective action
. . reports
. X ¢ Program review
o " minutes, etc,

BASE FTOMos gy g s v,

s

Fi

Considcr AAP test program as one integrated Lest program,

The

P consists of many flight missions.

Each flight mission

Involves hardware that will require development tests, qualifi-
cation tests, acceptance tests, payload (iuntegrated systeoms)
tests, prelaunch tests, flight verification tests and post-

flight tests.

This spectyum of tests shall be analyzed as an
integrated effort tq'minimizc test dqplication.

Mhere practic"L) conduct testln’ ag hlghcst hardware generation
1eve1 with minimum plece part testing :
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4, Conduct complete acceptance testing at the orxigin, (e.g., com-’
-~ plete experiment hardwarc acceptance in accordance with cog-
nizant test specification at the experiment manufacturing site
to reduce duplicate testing and required resources at the pay-
" load integration site, Acceptance tests should include
enviromnental testings of sufficent severity to uncover the
latent defects but not scvere enough to cause any significant
damage to the component, Payload integrator should not repeat
testings of experiment hardware which should have been completed
by experiment developer prior to delivery., This does not pre-
clude functional test and inspection prier to- 1nsta11atlon of
experlﬂents inte the carrier.) T

Exception: thre mod kit or experiment hardware to be installed
"at launch sfte, acceptance testing of the integrated systems
(mod kits, experiments and carrier) shall be conducted at KSGC.

) 5. Effect combined testing with other programs, (e.g., for Apolle/
oo Apollo Applications hardware, test only the delta between the

~ - two reguirements and utilize Apolle hardware and fac1llt1es to
Effect sav1ngs)

.o - 6. Aveld xequ 1ifxcatxon of ex pcrlment or AAP peculiar | hardvare
) “{e.g., qualified Apollo hardware will not be requalified for
AAP 1if both requirements are the same or compa1ab1e)

. - 1. Accomplish where practical qu*lificqtion and delta gualifica-
tion by analysis and supplement tests only if analysis predicted

'on ‘other program qualification tests is not con31dered adequate
as full quallflcatlon. - i

8. Prepare the test specification against the performancefdesign
© requirement for each jtem of hzrdware. The test requirement
. or specification, which is part of the CEI Specification {para-
graph II1.4.3), shall be prepared in terms of the type of test
(development, qualification, intﬂyrated systems, etc. ) to
demonstrate that performdncc/design requiremants are to be met,
NPC 500-10 and PDP should be used as a baseline for {dentifying
- - test rvequirements. Verification matrices of test requirements

' , against each performancefdesign quulrancnt should be included
- in the CEI Spgciflc tlon. . : .

9, ,Con sider reccrtlfled _ground test hardwdre as flipght or backup
hardware, Eyperimeut hardware which has been subjectad to
environmental qualification tests may be utilized as flight or
backup hardware provided that:

. FAGE s . G
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a. Grew safety is not compromisaed,

b. The hardware 1y recertified to

and

meet CEI perfoprmance and

test specificutlon by refurbishing those components vhose
-performance may have been degraded by the environmental

testing,

10, Conduct mate ial corp aL)b111Ly tesLlng if ne known reference

source or previous test which certifies that the materiel

selected is compatible over the specification range of both

iuids and other interfacing materials under expected use
~econditions {e.g., manufeacturing, testing, fl:ght and post-

- - flight analysis),

~ 11, Implement and test feed back system. An effective system should

o ~ 'be established and implemented to insure that ground and flight
test results are analyzed and fed back into the d251on and test

‘planning for actien,

C. Documentation:

= - &

Hinimize documentation, Hinimum documentation and data requirements
consistent with absolute need and cost effectiveness shall be speci-
fied. This Is especially for hardware which falls in CAT 3., Con-

trector delivered documents should be emphasized on end preduct

coriented data rather than in-process development data, A&ll documen-
tation shall be identified in a document requirement list (DRL,
NASA Form 1106), and document requirement description (DRD, NASA
Form 1107), to be approved by the cognizant center. The &pollo
Document ation Administration Instructions, NPC 300-6, may be used

as a guide for identifying, selecting,

acquiring, controlling and

.sckeduling of minimum essential documents. Administrative policy

ont requirements and responsibility for

experiment data storage and

“'distribution shall be detemained by NASA Headquarters. NPD 8030.3

 {dated January 7, 1967) specified policy concernitdg data obtained

from space science flight experiments.

T

“The contractor Internal

working paper shall be employed as progran working paper where
practical. The DRL should identify the following categories of

documents:

1. ‘Documents submitted to NASA

for ébproval and retention

II -~ Documgnts submicted to NASA when requested.

IV.  REFERENCE DOCUMENTS: © R

- .

Until formal AAP requirements documents are issued, the refercnece docu-
ments listed In Attachment § may be used as a guide to satisfy the

requiresants specifind in this Directive.
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V.  IMPLEMENTATION/DEVIATIONS: [

A. This Directive is effective immediately.

B. Deviations and waivers may be requested for the requirements cited
-7 " herein whenever such deviation results in increasing system or
h  element of systen parfommance, cost, and schedule effectiveness,
To this end, requircments in new contract work statements should
be poriodically assessed to effect desirable deviations and .
walvers. 7 ' 7 R S
. €.  The center shall submit deviatfons and waivers with justifications
" on existing and new contract work statements to the SaturnfApolle
Applications Program Director for review, ' ’ :
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AAP SPECIFICATION MATRIX

Attachmun

Concurred By

Issued By .M

Purpose

* Prepared Dy

1. AAP Experiment Gen- | MSC OMSF, 0884, SAA Program Specify over-~all performance, aam“mn &
eral Speci{fication " OART, *and Cffice. test requirements for all e xvonrqranm
appropriate ) .
MSFC to pro- Centers Impose carrier interface 1oncHuoam3nm
vide suoeort on all experiment contractors and i
i . . £ vnpsnpvrp investigators. g
) ) . Identify over-all documentation reqmtt
1 - .
2. AAP Program SAA Preogram SAA Program . Identify AAP Pregram over-all system
Specification Qffice 0ffice (including experiments) performance and
test requirements for all missions.
Reference APP Ex aﬁw305n Genoral Spec.
13, Center Project - Center SAA Other related | Center SAA | Identify cognizant center level system
Specification(s) Program Qffice | Center SAA Program Officel (including experiments) perfomnance/
: Program desion/test regqmits for all awmmwonm.
' Office(s
. Amxmw on>. Reference AAP Experiment General mvmn.
. » ]
! OART as req'd) Homsnuﬂ% spec trees.
-
i e : -
! 4. Experiment CEI Speec. - . . Specify performance, design, and test
! 1 r 3 a i -
Design/Performance| Experiment Dev, | Principal . requir namznm »omvornw ovaM%joSn nws .
Requirements Contractor ﬁHﬁ<mmﬂwmmn0H Experiment tract end item (based on Experimen
e e T Tt I YW r General Speciflcation, the ICD, and
Test Requirements |Experiment D Payload Integ | Lo o oPmen iment definiti 1
est Requirements Xperimen av, 1 raylod b4 c experiment definition proposal),
. _ no=nu ctor Center & Con- enter . .
' tracter® P.I.
3. AAP Carrier or other. |Assigned Related ,>mmwmama Identify unﬂmoﬂamwnmu design and test
CEY Specifications Center . Center Center . | requirements for the Carrier or con-
tract end item.
6. Interface Control Payload Integ. |Experiment Dev.| Paylead Hdnmm. Provide an official pmﬂomaodm windch
Document (ICD) Center and/oer  [Center & Con- | Center shows detalled physical, functional
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EXPERIMENT END PRODUCTS BY PROCRAM FHASES

v

i

L

i

i H
i

Hardware

DEFINITION PHASE DESIGN/DEVELOPMENT/OPERATION PHASE _
REQUIREMENTS TO . APPROVAL " | REQUIREMENTS FOR DESICN, FABRICATION, TESTING, QUALITY
DEFINE THE EXPERI- OR CONTROL, CHEECKOUT, PREPARATION FOR DELIVERY AND QPERA-
MENT SUFFILCTENTLY DISAPPROVAL! TION OF EACH FLIGHT CONFIGURED EXPERIMEINT HARDWARE, q
FOR SAA MISSION : ¢
ITEMS COMPATIRILITY REVIEW | :
PRIME m AAD
SSSKNSIALITY| 0SSA, OMSF OR OART;NT|  MSFEB | A DESIGN BASELINE ! HARDWARE BASELINE
D) L
PRIME END | EXPERIMENT PROPOSAL MSFEB NASA SPECS WORK STATEMENT :
PRODUCTS (FORM 1138) MINUTES : M
: . CEI SPEC (PART I) CEI SPEC (PART I11) :
EXPERIMENT IMPLEMENa A
TATION PLAN (EIP)* BREAD BOARDING FORMAL DRAWINGS v
(TECHNICAL, SCHEDULE/ L : e :
 RESQURCE AND MANAGE=- UPDATED PREL. DRAWINGS . | INTERFACE SPECS., OR ICD'S
MENT) A _ _ i
B : PRELIM., TEST PLANS “TEST PLANS/DATA ”
BREAD BOARDING.
" | . OTHER PROGRAM PLANS HARDWARE/SOFTWARS DD 250!S ;
_ 'OPERATION PLANS :
- ) ¢
| 'OTHER PROGRAM PLANS
.n o .. Missfon. ° . Go ahead for . .Go ahead for Delivery of
- ©..-.- . . Compatibility  Hardware Design © - .Haydware Dev.

* Technical requirement is the pr

 Report Submit

" for Approval

)

eliminary Part T CEL Spec which contains -,

r 4

Contract T ,

performance requirements, preliminary drawings, interface requirements and test con-’
traints/approach for a mission. oo .

-




TYPICAL INTENFACE QQNTROL DOCF”LNT (ICD)

e - EXFERIME:‘\"L‘/C:‘\RRIER HARDWAR

e ICD's €h311 be prepared. by the payleoad . integration centers and be coordlnated by
¢ cognizant experiment development centers, space venlclL development centcrs and
ploykjate conLragLotu. :

D's vill be prtparud as soon after experiment contract initiation as pract1ca1 and
11 rover all interface and schedule requirements needed to satisfy integration of
periment equipments into the space vehicle. To expadite experiment definition,
eliminary definition of the interface requirwmaents, AAP Experiment General Spec1fl-
tion, and/ev other carrier design envelopes for experiment equipment shall be pro-
dod to the experiment developer, as socon as thgae are available.

e minfmum experiment intexface requirements to be included in the ICD are listed
low., Any deviation from these configuratien and interface constraints in the
periment proposal shall be submitted in form of an ICD for acceptance, Tyglcal
terface data ares : :

Space VYehicle

a. . BEZﬁiCal ': . ; ’ '_ l:. L - ‘_

tl) Weight where posslble shall be specified for each cxperlment hardtalc
"~ and its elenents. Weights should be no greater than that spec1fled in s
the experlment proposal.

(2) Volume and shape should gcverally conform to Lhat proposed in the <
o experlmenL proposal, o . o o f}

(3) Viring and plumbine sizes and locations shall be identified and
X = ] p_ L2 - - .
" dimensioned. . ) .

b. Fuﬁctioggl

*(lj Power rcquired by the experiment should conform to the pover ava11ab11—
ity and characteristics established by the appropliate space vehicle
perfo*nance specification.

(2) Attitude control should be dcsxgned to operate w1th1n thc space vehicle
- control coastraints established by the approprlate space vehlcle per-

formance pecificaLion. P

. Ce -

(3) . Cooling plates[environmental control and their allocations shall be

' cstablished by appropriate space vehicle performance specification.
(4) Disg}h' ?nd control design will be designated in accdrdance with require-
ments established by appropriate space vehlcle performance spec1ficatlon.

- (5) Data collcction instrunentation design shall be compﬁtlblc with the

space vehicle recording and telemetry capabllity and their allocatlons
estab11°hed by space vehicle performance spectfications.

(6) Q;ew participation and man-machine interface regquirements shall be
fdentified.
ﬂrouﬁd _Support aqu{pwnﬁL. Experiment end its support equipment shall be designed
tﬂ te Compatible with existing G5% and space vehicle checkout systems established
7 GLY perfornance specification or equivalent. :
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albacionen: 4
» . .
REFEREN CE DOCIMENTS
Unt1l formal AAR requivements documents are issued, the foilo:inq Tioted
documents may be used as souyrce decunents tao satisfy the rcquircﬁcn:s
specified in this Directive, :
CTitle Document, Mo,
1. AAP Program Development Plan L (hraft)
2.  AAP Program Specification {In Develojpment)
3. AAP Test Requirements Document - (In Develojment)
4, Apollo Configuration Managenent NPC 500-1
5. Experimenter Design Guide | 8ID 65-1536 & GAEG
(Design envelope info on CSHM/LM Lab for Design 3784 to be
alternate missfons, applicable up to and . comnsolidated and
_including prelininary design) refined as an AAP
: - . ) document )
6. -Apollo Program Specification : *  8E 005-001-1 e
7.. Quality Assurance Provisions for Government NPC 200-14 : )
Agencies : ' ) : .
" 8. 'Quality Program Provisions for Space System NPC 200-2 .
.~ 'Contractors AR : ' )
8. Inspection System Provisions for Supplier of - NPC 200-3 .
-~ Space Materials, Parts, Components and - - e
Sexrvices : ' ' .
10. Quality Requirements for Hand Soldering of NPC 200-44 '
"Electrical Connections . " )
11. Reliability Program Provisions for Space NPC 250-1 ,
Systems Contractors L : o : ;
12, Systen Engincering Management Procedures AFSCM 375-5
(guide only) ’ . ) '
13. Natural Envizomment and Physical Standards MDE 8020-003B
for Apollo Program A 3
l4. Apollo Documentation Administration Imstruction NPC 500-6
15. Design and Qualification Test Requirements . (Interim, MSC
for Apclio Experiments, Pallet Experiments . Draft)
Hardware (guide only) . - : o
16. Orbital Workshop Manned Spacccraft Center NASA General Yorking
~ .- -Experiments Requirements | ; "'V“PaPCf Fo. 10,065
17. Saturn/Apollo Applications Program Technical . (No aumber)

- Sumnary (for planning purposes only, OMSF,
September 1, 1966) ' . ' T . '
.18,  AAP Experiment Implementation Plan (Draft, SAA (No number)
Program Office) .

19.  Payload Development Documents (Draft, Lockhecd (No number)
and Martin for MSFC) : . '

20. Final Reports on Payload Integration Studies .{In Development)
(MSFC) ' E

21. AAP Relia®ility .and Quality Assurance Program (Drafe)

- Play ’

-
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